












いて計測を行った．ラットの大腿動脈の中心部に 10-0 針付きナイロン糸で 1針かけて結紮し，
部分的に血管を狭窄させ，血流を減少させた血管狭窄モデルラットを作成した．BTX-A 薬剤
としてXeomin（Merz Pharaceuticals, Greensborough, North Carolina）を使用した．試薬と
して生理食塩水 0.02 ml に Xeomin をそれぞれ 0.5 U，1 U，2 U，4 U，8 U 溶かした溶液を作
成し，血管狭窄モデルラットの結紮部の血管周膜内にそれぞれの試薬を投与した．また同部位
に生理食塩水 0.02 ml を投与したものをコントロールとした．結紮部より約 10 mm末梢の大
腿動脈の血流を結紮前，結紮後，投与 3日目にレーザードップラー血流計を使用し計測した．
1 U群，2 U 群，4 U 群，8 U 群において投与 3日目で著しく血流の増加を認めた．0.5 U 群，
コントロール群においては血流の明らかな変化を認めなかった．ラットにおいて血管周膜内に
























研 究 方 法
　1．動物とその飼育
　本実験に際し，昭和大学医学部動物実験委員会の
承認を得た．実験動物には体重 350 ～ 400 g の雄性

















ticals, Greensborough, North Carolina）を使用し
た．試薬として生理食塩水 0.02 ml に Xeomin をそ
れぞれ 0.5 U，1 U，2 U，4 U，8 U溶かした溶液を
作成した．血管狭窄モデルラットの結紮部の血管周
膜内にそれぞれの試薬を投与し（Fig. 2），それぞれ
0.5 U 群，1 U 群，2 U 群，4 U 群，8 U 群とした．















（Blood Perfusion＝Concentration of Moving Blood 






























　1 U群，2 U群，4 U群，8 U群において，結紮直
後と投与 3日目の血流値の増加率は，1 U群 157 ～
372％（平均 208.6％），2 U 群 145 ～ 228％（平均
197.8％），4 U 群 200 ～ 352％（平均 259.0％），8 U
群 206 ～ 282％（平均 253.4％）であり，それぞれ
どの投与群間の血流値の増加率においても有意差を
認めなかった（p＞0.05）．
Fig. 1 The way to make a model rat of blood vessel 
stenosis.
The center of the path of a femoral artery was made 
to ligate partially using 10-0 nylon thread, which de-
creased the blood ﬂ ow was made.








Fig. 5 The hemodynamic change of ﬁ ve rats of a 0.5 U group was shown in the 
graph with blood ﬂ ow value.
The signiﬁ cant diﬀ erence did not accept in after a blood vessel ligation and the 3rd 
day after injection. （p＝0.5476）
Fig. 3 The blood ﬂ ow was measured by using Laser 
Doppler blood-ﬂ ow meter.
The probe was applied to the femoral artery of rats.
Fig. 2 Xeomin diluted to normal concentration was in-
jected for the model rat into the blood vessel 
circumference ﬁ lm of the ligation part of a fem-
oral artery.
Fig. 4 The hemodynamic change of ﬁ ve rats of control group was shown in the 
graph with blood ﬂ ow value.
The signiﬁ cant diﬀ erence did not accept in after a blood vessel ligation and the 3rd 
day after injection. （p＝1）
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Fig. 7 The hemodynamic change of ﬁ ve rats of 2 U group was shown in the graph with blood ﬂ ow value.
The statistically signiﬁ cant accept in after a blood vessel ligation and the 3rd day after injection. （p＜0.05）
Fig. 6　The hemodynamic change of ﬁ ve rats of 1 U group was shown in the graph.
The statistically signiﬁ cant accept in after a blood vessel ligation and the 3rd day after injection. （p＜0.05）
Fig. 8 The hemodynamic change of ﬁ ve rats of 4 U group was shown in the graph with blood ﬂ ow value.
The statistically signiﬁ cant accept in after a blood vessel ligation and the 3rd day after injection. （p＜0.05）
Fig. 9 The hemodynamic change of ﬁ ve rats of 8 U group was shown in the graph with blood ﬂ ow value.
The statistically signiﬁ cant accept in after a blood vessel ligation and the 3rd day after injection. （p＜0.05）



































群では BTX-A 投与後 3日目の血流値に有意な変化
が見られなかったことより，効果は濃度に依存する
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THE HEMODYNAMIC CHANGE OF BOTULINUM TOXIN TYPE A 
ON FEMORAL ARTERY IN THE RAT
Masahide SATO, Yuki SHIMIZU, Minoru HAYASHI, 
Toshiya YOKOYAMA and Shinya YOSHIMOTO
Department of Plastic and Reconstructive Surgery, 
Showa University School of Medicine
　Abstract 　　 Botulinum toxin type A （BTX-A） aﬀ ects the discharge of acetylcholine in a nerve junc-
tion, weakens the contractile force of muscles and controls a spasms.  BTX-A is used in medical treat-
ment, such as the treatment of a blepharospasm, a hemifacial spasm, spasmodic torticollis, etc... and it also 
is used in cosmetics medical treatment of expression wrinkles.  Moreover, the increased blood ﬂ ow facili-
tated by BTX-A has been pointed out, and the possibility of its use in the medical treatment of peripheral 
vascular disorder has been suggested.  We applied BTX-A medication to the femoral artery of the rat, 
and measured the hemodynamic change using a Laser Doppler blood ﬂ ow meter.  The center of the path 
of the femoral artery became partially ligated which consequently decreased the blood ﬂ ow.  Xeomin was 
used as the BTX-A medicine.  Xeomin （0.5 U and 1 U, 2 U, 4 U, 8 U） was dissolved in 0.02 ml of physio-
logic saline, and each reagent, diluted to normal concentration, was injected into the model rat femoral 
artery where the blood vessel circumference ﬁ lm for ligation was positioned.  Moreover, the part was 
medicated with 0.02 ml of physiological saline as control.  The blood ﬂ ow of the femoral artery was mea-
sured before ligation, after ligation and on the 3rd day after injection.  In 1 U, 2 U, 4 U, and 8 U group, a 
marked increase in blood ﬂ ow was seen by the 3rd day after injection.  An apparent change of the blood 
ﬂ ow was seen in 0.5 U group or the control group.  It was suggested that the eﬀ ect that BTX-A injection 
of 1 U or more facilitates blood ﬂ ow improvement as noted by blood vessel circumference ﬁ lm in the rat. 
Further research regarding the action time, the grade of diﬀ usion, etc. is necessary in order to use BTX-
A as a medicine aimed at a blood ﬂ ow improvement.
Key words :  Botulinum toxin type A, Xeomin, Laser Doppler blood ﬂ ow meter, Model rat of blood ves-
sel stenosis, Hemodynamic
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